From the Thoracic Surgical Unit, Leicester (RECEIVED FOR PUBLICATION JANUARY 28, 1952) Teratomas of the anterior mediastinum are rarely discovered in children, and there are so far only a few reports of their successful removal. The youngest yet recorded is that of Vervat (1949) in an 8-month-old baby. The present case is thought to be of interest because of the age of the patient and the unusual pathological features presented by the tumour.
Case Report
The patient was a baby girl aged 8 days. Pregnancy had been normal and she was delivered at full term.
As the mother had previously had a pelvic floor repair, delivery was by Caesarean section. The child was limp at birth, but responded slowly to lobeline and oxygen. The following day it was noticed that she became severely cyanosed after every breast feed and that the cyanosis was only slowly relieved by oxygen.
Examination showed her to be a healthy looking infant weighing 7 lb. 13 oz. No external abnormalities could be detected, but there was some indrawing of the lower intercostal spaces with respiration. Percussion ot the chest revealed generaiizea auiiness and there was FIG. 1.-Antero-posterior radiograph of chest showing la poor air intake. There were no other abnormal physical sided mediastinal mass.
findings.
A radiograph of the chest on the eighth day showed a large intrathoracic opacity filling most of the right hemithorax. The heart was markedly displaced to the left (Fig. 1) . A right lateral radiograph showed that this opacity was situated almost entirely in the anterior mediastinum (Fig. 2 ). There were irregular areas of calcification in the anterior portion of the opacity. From the findings a diagnosis of anterior mediastinal teratoma was made.
During the next two days the cyanotic attacks following feeds became worse and it was decided to try and remove the tumour. The operation was carried out when the patient was 10 days old by Mr. Gordon Cruickshank. Before operation a blood transfusion was started. Anaesthesia was induced with oxygen and cyclopropane. The fifth rib was resected through a right subscapular incision. A tumour was visible immediately the pleura was opened. It cysts.
Related to one of the cysts was a small mass of solid tissue containing bone, cartilage, red mamillae and cartilaginous structures resembling incisor teeth; radiographs show that the bone in this area developed in linear fashion very suggestive of phalanges (Fig. 4) . Microscopically the following tissues could be seen in the cystic portion: thymus with Hassal's corpuscles; keratinized squamous epithelium; a myxomatous dermis with numerous hair follicles, hairs, sebaceous glands and fat cells; areas of well-formed cartilage; bone with red marrow; bundles of plain muscle; nerves; spaces lined with columnar ciliated bronchial epithelium; columnar mucous epithelium resembling intestinal type; lymphatic channels. In the solid portion of the tumour were structures resembling salivary glands. Some of these cells were relatively anaplastic and showed numerous mitotic figures. There were masses of primitive liver cells with distinctive Kupffer cells and surrounding blood; zones of neuroglia with numerous nerve cells; choroid plexus; primitive capillaries; intestinal epithelium with wellmarked circular and longitudinal muscle; cardiac muscle; fat. Tissues of all embryonic layers occurred but voluntary muscle was absent.
The grouping of tissues was generally quite random but observed correlations included: (1) highly organized skin; (2) intestinal epithelium related to longitudinal and circular muscle; (3) cerebral tissues related to cartilage and bone; (4) ciliated epithelium, mucous glands, plain muscle, cartilage and bone were grouped together; (5) bone formations were not wholly erratic and some resembled radiographically bones of the hand (or foot).
Discussion
Teratomas of the anterior mediastinum are uncommon; of 82 teratomas studied by Willis (1948) ., only three occurred in that position. Rusby (1944) has reviewed the entire literature on anterior mediastinal teratomas since the first paper by Gordon in 1827 up to 1939, and was able to collect 245 cases; he adds six of his own. Laipply (1945) obtained the same figure in a review up to 1944. It has been possible to trace 120 cases reported since 1939. Of these only two have appeared in the British literature (Fawcett, 1944; Gardner, 1950) . The increasing number of reports is undoubtedly due to the wider use of routine radiological examination; e.g. Schlumberger (1946) reported 16 cases in U.S. Army personnel out of several million men radiographed during military service. Many of these cases were asymptomatic.
These tumours occur at all ages, but are rarely discovered before puberty. The reason for this is twofold. Children are not often included in mass surveys, while teratomas tend to remain asymptomatic till after puberty. It has in fact been suggested that there is an antagonism between the growth of the tumour and that of its host, possibly due SUCCESSFUL REMOVAL OF AN ANTERIOR MEDIASTINAL TERATOMA 373 to competition for some hormone. Nevertheless, several cases in young children do appear in the literature. Laipply mentions an anterior mediastinal dermoid in a stillborn infant. In Rusby's series the age was given in 174 and of these 17 were below 10 years. Heuer and Andrus (1940) state that 5*5% of 217 patients were below the age of 12. Of the present collection of 120 cases, the age was stated in five to be between 1 and 12 years (Berman, Powell and Hennessee, 1947; Fawcett, 1944; Heuer and Andrus, 1940; Maier, 1948; Rusby, 1944) . Vervat (1949) reported the successful removal of a dermoid from a child of 8 months, the youngest case hitherto reported.
Teratomas have been defined by Willis (1948) as 'true tumours or neoplasms composed of multiple tissues of kinds foreign to the part from which they arise '. This definition applies equally to dermoids; they will therefore be considered together here.
The pathological report revealed that the tumour was a teratoma of unusual complexity. The tissues most commonly found in these tumours are skin, teeth, nervous and lymphoid tissue and mixed glandular structures. On the other hand, liver is rare and the presence of cardiac muscle seems only to have been reported twice before (Katsurada, 1901; Schlumberger, 1946) . The latter reports the presence of cardiac muscle in a malignant teratoma, and that tissue was also found in a liver metastasis.
Histologically, the tumour was highly differentiated. The degree of anatomical differentiation, however, was poor, but certain tissue relations were observed, e.g., intestinal epithelium related to longitudinal and circular muscle, cerebral tissue related to cartilage and bone. Similar relations between tissues have frequently been reported and comment has been made on them by several authors. Willis mentions the relationship between masses of central nervous system tissue, cartilage and bone and between ciliated epithelium and cartilage, and points out the frequent occurrence of lymphoid tissue in the ' submucosa ' of ' intestinal ' structures. Similar tissue relations are mentioned by Schlumberger, and Needham (1942) goes so far as to state: ' Almost all smooth muscle in teratomas is clearly associated with glandular cavities. The impression is given that the development of muscle is determined by the presence of epithelium. ' The presence of definite tissue relations in teratomas appears to be fairly constant. It must be explained by any attempt to account for the origin of these interesting tumours, and may in turn provide the clue to such an attempt. It suggests that even amongst the chaos of the teratoma, some degree of control over the tissues exists. This is exercised by the influence of one tissue over another, so that these tissues still possess some ability to shape the destiny of their neighbours, a phenomenon known to the embryologist as dependent differentiation. It seems likely then that a study of normal developmental mechanics will further our understanding of the origin of the teratoma.
In recent years a great deal of work has been done on the control of growth and differentiation in the embryo; an outline of this work is given by Needham (1942) . It has been shown that differentiation occurs as a result of the action of specific, hormone-like, chemical substances produced by the various embryonic tissues on cells capable of reacting to these substances. The earliest of these substances is produced by the dorsal lip of the blastopore and induces the formation of a neural axis in neighbouring tissues. This substance, known as the primary organizer, has been found to occur in practically all tissues so far examined, embryonic and adult, and can be liberated by killing the cells and denaturing their proteins. It appears to be a steroid related chemically to the sex hormones and some of the carcinogenetic hydrocarbons. The This theory accords best with the facts of experimental embryology. Many others have been propounded and accounts of them can be found in the writings of Willis and Schlumberger. They seem less firmly based on observed fact and will not be discussed here. Conclusion The point which emerges from the case here reported is that thoracotomy should not be withheld where symptoms require it simply because of the age of the child. Thoracotomies have many times been performed on infants and are on the whole well tolerated. Thus, Gross (1946) has reported a pneumonectomy on a child 3 weeks old, and Twente (1950) removal of an intrathoracic tumour in a child aged 10 weeks. In the present instance the danger of leaving the tumour, in view of the progressively severe symptoms, was considered greater than the danger of operative intervention. Summary A case of anterior mediastinal teratoma causing symptoms in a child aged 10 days is reported. It was successfully removed with recovery of the patient. The pathogenesis is briefly discussed and a review of the entire literature on the subject since 1939 is included. A bibliography is also given.
My thanks are due to Mr. Gordon Cruickshank for permission to publish this case, and to Dr. D. B. Cruickshank for allowing me to make use of his pathological report.
